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(57) Abstract: A method 

of efficiently constructing a 
bone/chondral tissue by isolating 
cells from a living body and 
quickly and appropriately cuituring 
the same; and implants containing 
bone/chondral tissues obtained 
by this method. Namely, bone 
marrow-origin cells isolated from 
a living body are transfected with 
a gene of a bone/cartilage-inducing 
transcriptional factor by using an 
adenovirus or retrovirus vector 
and proliferated on an appropriate 
scaffold. The bone/chondral tissue 
thus constructed can be used as 
an implant substituting for a bone 
or cartilage by embedding together 
with the scaifold material into a 
living body. 
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1 

m m m 

5 a M 5» ^ 

10 s# • $>c#f^#ffl-f>y^> hn@i-rs. 

n M m 

ia^> n±mm(DJ^m'Ci^^i^*^^mDtiii.rz^E.<omm=&in vitro-c 
mm ' mmitvxmiof3i< ^mz iSi^^m.U'Sinmm I.. zn=S:mzs^^p^ 
15 \zm-tii\^^^m^-^msb^nx\^^^o c:^bfcai^s^fe{c:*5tiT«. jnhhs 

s^^iLVx^it-mm-r^o vtz^^-ox. ^i^mzi^if^^m. 
20 'A7tm.mt<Drz^\z\t. mmzm^x. mm(omm - '^ito^tzibo^mmt^ 
s,mffi-z^m:X'h^, '<it^. ^ • m^m(Dwmm(Dn^^zio\,>x\t. 
-fe ^ 5 y i7 7sm<D^.^m^^miSL^m^^!S:mii l xm z. l x^mu 

mm^<r>it}i^(r>nm,iL^^7-:fu-^\z^\^x\%. ^w-^xoy 

25 mm.m-m.mz^^^1)^\z^.< ^m<r>m^\z^{c^^^ii^iz\^o^iiifim.mn.Wi 
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?+UT«.?&£ 0 \zj5.\^^mx9J}mL^^m'hn:t^i^z.ii.u^(Dmmi!}^$>K). 

10 #^aBI!a<D^i-{blc«te^H^, 1#Hrunt^:&l^Helix-Loop-HeIix 

(HLH) ^©lto^@^*^ail;^j:mi*^ito d di:*^#< (7)WSJS#fcct 0 
fC^nT^^c. ^ij;^^^ runt^fe^BTi: LT«. Pebp2alphaA {Pebp2 qA) 
/CbfaK HLHMfe^H^i: LTtt, Scleraxis, Id-K l-mfamn^^^mfik^ 

^tizmmuMm^w-D^ii^m^^tixi^^^ (it nfa m: ^n^mm<D 

15 ^it\zm^-r^Rmtm$i.^m^ Cbfal/Pebp2aA^e>0^{c# • ^JcWf^BEtC 
i3ttSSox9©«|«|<!i#J^figSSj 16 (11). 25-32. imfSiE) . 

mm<DmKmmmmmzmm^<^mv. 99%mm(omibxmm<o^\,^^ 
25 rut^-^. ^mmiti^T(D cd ~ (13) ^^tie^-r-stcDT*^. 
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(1) # • ^#^^tte^H^©jae^«rmiiai$nfcSDflafcagAL. mm 

(2) mtimm^^n^^^mfi/&T$>^. ±sh (d (o-^mo 

(3) m$iinm^'Mmm^^mmm^mmx-&^. ±§e (2) $im<D:^mo 
5 (4) m$i^m^mmmi}^^^mm-vib^, ±m (2) iBm©;^^. 

(5) mmmmAmR^mmfi^-c$>^. ±ib (d ~ (4) ©vi-rn^&^i 

(6) mftBil]fla;5^*S^7&^^mg(t$nAcii]|lST-^'5. ±tB ( 5 ) fBic<^>;^^, 

(7) MIB#-$>:#l^^i4^^ET75^.CbfaKDlx-5,Bapxl,Msx2,Scleraxis 
10 RJ^Sox-9 cfcOil«ns 1 ®Xti2®iEA±T^^, ±B 

(1) ~ (6) ©^i-rn*M jgtcfEmro;^?*. 

^^^-XliU- h — S:ffl^iTfTt)n§, ±IB (1) 

~ (7) <Di^'m^^im\zmm<D:^m. 

^<hLTfv^3ns, ±fB (1) - (8) (^(.i-rn*^ 1 3^{c:tB«©^r 
20 110) J&lT©x^^-^tr. # • ^)c#sai^®f^g{;^^^. 
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5 (11) ±ia (1) ~ (10) cDi/^-rn*^ 1 3S{c:iBm<^);i&ffi{cj;oTf^M$n 
m.&<±^^ibr^^^mm^^is. ±m (i i) iBm©-r>y^>h. 

10 (13) # • i»:#^^'t4fe¥H^(Z)iie^<&^AL;tiNHfla^-&ty, 

ho 

15 ^ §^ g> ^ 

20 ^{cgi-r^. 
1. 1 m^mj- 

-fbg^^-r ^ , # • H^T a5 1) , A «Cbf a 1 , Dlx-5, Bapx K 

Msx2, Scleraxis, Sox-9 *«^tf e.nSo CbfaHiI993^¥:^iB:^:^<7)/Mil 
25 tc<fc^Ti:7 0-- >y$n, ;^IK;'^^(D/jN^b{3«l:0FBl^^|^ifflflSA^^.# 
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5 

(Komori. T. et al.. (1997) Cell 89. 755-764) . c:<DCbfanct±2 
t^OT-f y — A, til-l<i:pebp2aA;&«#^5ET-5. Dlx-5tt. Drosophila 

distaiiess (DID M^'i'(Dmmm&'Fx\ ^^nm^p^m<D^it\zmt>^ 

5 lte¥Eg^-C*-5(Acarapora. D. etal.. (1999) Development 126. 3795-3809). 
BapxHi, Drosophila bagpipe hoiDeoboxlie^©4B|p|ite^T. !|#{cWffi 

gpiife^© 1 •3i#Ae>nTV^-5 (Tribioli. C. et al.. (1999) 
Development 126. 5699-5711) . Msx2(l« Drosophila muscle segment 
10 homeobox (Msh) jte^©ffl|SliifeT7?^^#«'i-<k{cM^poT*3 0 , 
mimfK^<DmmmB.^<Dl'Dt^^iE>nxi^^ (Satokata. I. etal.. 
(2000) Nature Genet. 24. 391-395) » Scleraxistt. mmm^mn^^^ ^b^^ 

nmm^f^^mm-^<D^itmmizmt>^u^m^x^^ (Cserjesi. p. et 

al. . (1995) Development 121. 1099-1110) . Sox-9(i, $*:#T!^^LT*3 

15 0, type II coi\agenm<D^^^it\zmt>^mB^(ommmm^i^x\,^^ 

(Ng. L.J. et al.. (1997) Dev. Biol. 183. 108-121) , 

25 mmj^vK. n^mm/)^.i:K)ftf^i^^K ^iz. -4^ftm^n±mm(Dmm 



wo 03/011343 



PCT/JP02/06727 



6 

BMP-2, BMP-4. BMP-5. BMP-6. BMP-7Sr/BMP-9^(0#J^fi)ci$' >/t^M (BMP: 
Bone Morphogenetic Proteins) . TG¥ P^oy^m^SLl^^mf-^^ibMittl^ 

1 mxit 2 m^±^mMLxmmt:^?^mm\z^itmm'r ^ z.Li)mi^ l 

10 

1. 3 ^£^H^Jie^©SA 

^mm\zis\.^x.-^'^^mm^^^-m=f-m.B.=^(Dw.tf=imm,^(Dmx\t. 

xm^^^^-iiVxm\^^^:^mm^m^^^ctA^x^^y)K yy'yy^ 
)V7.xiti^hn'y-( )ix^^i^^ — tvxm^^^:/jiif)^^±fM. rnxmrn 

Miyake ^ (D :}5 & ( Miyake, S. et al. Proc. Natl. Acad. Sci. 
93: 1320-1324. (1993) ) \zm:J\'^xn^it^\^i)^.,. r1ifiS<?5+ y h , MKit 
Adenovirus Cre/loxP Kit (^Mit^Wm^m^^^^L^X^^, ZCD^^y 
h «P1 7 7 - v'cDCre 'J □ > -tf <!l:-^<7)^,^SE^JTfe-5 loxPSrffl l^fc 
25 rrfeT^cfgilftsiJiSPI^ (Kanegae Y. et.al.. 1995 Nucl. . Acids Res. 23.3816) 



wo 03/011343 



7 



PCT/JP02/06727 



U^. 7 )V 7.^^(0 moi dnuUipIicily of infection) ii, 10 

5 1.4 a8fla<Dii5i 

A-r Ko4^i^7/\"^-1' h-^/3-TCP CJ >^H;^3Jl/i/C'A) > a -TCP m(D 
5 «y X H;^J^655i^75«iS <i: t/^ 5 ^^T. ai§lf5*<7)J£J^ <i: LTif * b l^o 

#M^7&^*5€^-r n^^o }^.x'\tm.m. 200 m m-soo p. m i)m * u i/^. 
anuaoiimtJ. MiESJi^jiisnc:. ^aujia^&iiaiLT, m'^(o:^m\z^y^ 

omwiit^\zw^\^xmmvx^^\^^, ^tz. mm\z^^x. mm^^ji 
<D^\z.xA-x\zx^fj.\,^m'^ii. ^\]£^^Txmmvx ^ jzu, 

mm-r^mm(o^ (mmmm) itmm(Dmm^mmvxm.mn±^j;:o 
^jm^Kntfit^tcsb. mi^^^mm'^S:mm^izmcxm'^mm-r^:it 
25 Ti^m^Li^io rztAii. ^^mmx$>nii. mmmmiim7jmym\&,±x 
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Tz, m^mzit. FBS (Sigma^^) , Ant ibiotic-Ant imycot ic (GIBCOBRL 

\^^it&mumtmmiz. ±i!^p^izmx$>^i^itmx-r^^tx'. # • 
>z^^>h<Dmm'^mm^mzj:K). m^i^rz^m^mcD^ii^ibm 

25 -^mmcD-i >y^>hii. t(DsmtM^^mutDtj.\,^^mizid\.^x. 
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(D^'^u^^tvat. m^ii. m^^^m^mmmmm^ (bFCF), ifii/h 

«^^<bii5iH^ (PDGF). -r>X'J>. -f >X U >'mi^MH^ (IGF), fff^ 

mmmm^ (hgf), i/U7i§^4»i'MSj^#a^ (gdnf), (nf), 
5 n^)i'E>, it-f h;^-r>, ^m^mi- (bmp), h^>x7:t-5 >yiim 
(TGF). i6i«i*i^aBflait5iH^ (VEGF) ^<Di^mm=¥-. ^mi^^yn 

10 ALrcmmi!)^iE>mm^n^. n - ®inmu<Dmmit^mm (in vitro) o 

*-^c e*^, ( in vi vo) fc*3 iriT t> ?( ^S^^ff tjnXc); Vi„ 

15 BIMg)f8!m>a:lft^ 

0 1 (i, Typel Cbfal (pebp2 a A) RtX Typell/Ill Cbfal (til-l) (Dmit^Tr^ 

m 2 Cbfal m&=FmX(Drzisb<D pAxCALNLw n;^^ KO«liiS:^TB|-C 

m 4 ti, y V ^mmmm.iz ;i3 it s Lacz (o^mmi^^mit x^tif^^^y^^^ 

25 7;tX7 7^-- tl«f±®^fb^^-r^^7T'^S. 
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m 7 «. Cbfal iae^^f6i^a<&/— tf>A-r y^UtJ^-f-tf-v-a >Jc:J:0«^ 

7 Tab -5. 

® <^^{l: ^ ^-r 5 7 -e ^ . 

A-a : u > h o-;l.W±j^f^^^g 3 jlPB^m 
A-b : > h □-;V^±^F«9#M 5 MM^ 
A-c : Cbfal(tiI-l)^^aBflg«±;Sl^^*i3 MPbI^ 
A-d : Cbfal (t i 1-1) S^jHniia«±^l^^*i 5 iSF^If^ 
25 B-a : ii> hD-;U;>clBi#f^:^*i SMraim 
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II 

B-b : Zi > hn-jl,:km-np^^m 8 Mm'^ 

B-c : cbfal (t i 1-1) m^mmizM-wpi^m 3 mm'^ 
B-d : Cbfal mmmmi<m^m^m i Mm'^ 

-^mmmit. '4^m<Dm^m(Dmmx'$>^<^m 2001-227979 ^<DBMmmiz 

15 

1. 

I) 7-xy'>'r;i/:^^^:$'-(Of^ii 

20 0Cbfal<DcDNA(Di)8iS 

Cbfal (DcDNAfi. -fi^M-^t^iC^ttJ: Otl#^^Stt/t2ffi(7)y^;?.5 K* 
' : pSG5/lT-(mPEBP2aA)JSil^pSG5/KS (rat i 1-1) 6, .inPEBP2aAO0RF«^JIS^ 
^BamHI^:. nitil-l©0RF«f6iJIB^?^BglII$:ffl(.iT^O tBU, Typel:pebp2 
aA/Cbfal (Se3?iJ#^l) , Typell/III : til-l/Cbfal (gB3?!IS^2) 0D2S 

25 ^rl^SLfc (SI) . 
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*lCbfaHi, mmnmmz^mLXl^^lypel (pebp2aA/Cbfal) t^W 
mmnmffO\z^mVX\f^^Type]l/lU (tiI-1/Cbfal) 7&«$>0. Typell/III 
aTypelJ; t) t>:gti. 

5 2S®CbfalWcDNA?:rUfiSOAdenovirusCre/loxPKit (^Mi^ttii) $rffl(.i 
TZ17.5 K'^i?^— pAxCALNLw©SwaI1t-1' hfCjf AL.^'> H ®Ui?g#lct«£ 

viSsa^;i75^y r>w;u7.^i^i5'-<&f^^Lfc (^2) „ ^m.\^tz^ ^ )V7.<o 

tsimt. PFU/mlT, SS^3fii^«#^^tc:iS;&^-z»^. 

2) '^mmf&<r)UWLlBe.XSmm 

10 ^ry H#^*in«a (Rat Bone Marrow Osteobrast : RBMO) tt. 6iig&©Fisher 
^ h ©:>>cffii#«J: OManiatopoulos?)©:3^^ (Maniatopoulos. C. . 
Sodek. J., and Melcher. A. H. (1988) Cell Tissue Res. 254.317-330) 

U^\^tzm^^. 15XFBS(Sigma1±M) s Ant ibiol ic-Ant imycot ic (GIBCO BRL 
15 ^fcSS) ^iPMEM^ite (nacalai tesque^fc©) Xu>y )Vjl> h\zti.^^x^ 
^Lfc. ':k\Z. ■mm.^cmcOy'^ vi^=L\z. 5nM ^^'^itp^ ^ '/> (Sigmatt 
m > lOmM i3-iy'J-tiP7:tX:7jc- h (SigmattM), 50wg/inl T7.zi)V 
ydyfkZP^T.yjL-h (WakottiS!) «:^J!)DLfc±K!iCDt^lt6^Atl, X^r^ v 

i^:L^tz*)mi^i)mAQijmt.ti^^'D\zm^WL^mxxmRmm\^rz. S2 
20 0. m{^^m\.t:i=7-j\-^^mmzm-m.xmm\^rcmw!:7L7^jo^)V7. 

^i^^ — ^^multiplicity of infect ion (moi) =500-^ii5^$ -ti-feo n 
fc. 

3) XgalS^fe^tcJc-SLacZita^^JiaHflawmi^ 
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^$:Scholer6.®:^fi (Scholer. H. R. et al.. (1989) EMBO J.. 8. 
2551-2557) {ItJEoTXgal^fe&lZcfc OtK^L^c (03) . $e>fc. SSfeU 

7y'yo^}\^xmmBm--2mmWi(D^vh^mmm^mm iris (ph 

7.5). 5mM MgCljTiJt-^^, 7.^ U-f /t— -em«6, 500m l^lOOmM Tris (pH 

7.5), 5mM MgCl^, lUritonX-100 izmmiyXm'^i^^^Vtco 

6,msT'S^mm'L>'^mvx±m^mm\^rc. =&±m5Mi<£ro. oseiu 2-ainin 

10 o-2-methyl-l. 3-propandiol (pH9. 9). lOmM p-nitorophenyl phosphate. 
Xii^tbfz (05) . 

15 b)t})i^i^'y2xm<Dmm 

mmxmmL. -g^o. 6m mx-fsiEfivtz. Btmm^mui^. rUMcDo-i^ 

U'/-Jl'y^ ]y-(>U >Zf\^^V>'^mtlJl->'yA^mUm (Slgmatt©. 

#587. 360-1 i)^fflti> wimmizm^tDUz^oi^m^m^Lrz m^) . 
20 6) y— »f >A'r:/u^^<-tf-->3 > 

7^ ^ Jl7.mmWi(D^ y hn^mm^O. rtrBScDTRIzolI^m (GIBCO 
BRL^tM. #15596-10551) ^m.^K mmmizm^lolil RNA^rfflffi.L/io 10 
/ig©Total RNA^rliK T;trD-X/5. 518 jI^^UAT^Ut^ t H'5r;UT'5i-g|t 20 
xSSCT'Hybond™-Xl ^ (Amersham Pharmacia BiotechttSI) \ZiB 

25 ^U^c. 80t:T'2B#FB^l)n^L. mmm^2^r^n-:>rco CAPOHtCbfal 
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<Z)cDNA7'p— >''«redipriine"{Ainershain Phamacia BiolechtbSi) Srffl V^T, 
a-"PdCTP(3000Ci/inniol, Amersham Pharmacia BiotechttSS) T^^;H., 

0 jJ:*n/j:*^o a-"PdCTP$:MicroSpin™ G-25 Column (Amersham 
Pharmacia Biotechtt®{) ^m^^xm^^tco CI >y l/><&68t:-C3053-FB^ 
5 PerfectHyb^Plus HYBRIDIZATION BUFFER (SIGMAttSS) ff'T-f o.'^;- 
h ^'^JPLfccDNAl/P-y {2xlO'cpm/ml) SrJPAT ^ 6) lC68"CT'l 

fc?^. $e.}c68t:T0. 5xssc/o. \%mT'2mm^^m^^tz.o t<D^^>^>:/ 

U>S:-80'CT'Kodak XAR fi ImJC-g^J^^Ufe (07) , 

10 7)«fiafla3&©tfigij 

^, lOX Sl:^. IX TritonX-lOOTflKfebfc. JKfefK^&l&IR i^S595nmtC 

*2 m&mitmm^m'^y3.mmxmm\^ mpiicate) .±m<Dvsk^mii h u 
8) ^mt(Dmm 

20 •&^iNBJlS7!)<^i'?i:>-r^5^^;i'^5i-{rcfcSH£R^b©«^$rvon kossaSfe-fe 
- (Dvon kossaS^fe - 
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-CfBjgfeSt^L/c. mm^7.^^'•r-X'MLKiil,/vXitmLrz (09) . 
(D7 'J If 'J > 1/ KSSfe 

y "i^^- ;i^7.^iDUltiplicity of infect ion (moi) =500T-!g^$ iti^Co m^l 
^^©tK StJ* U , ijem ;^ + •\' :^- T«i 0 /uTtfciR U ( S 1 0) o 

2. mmm^ 

10 !) LacZji^^cD^:^ 

15 2) 7JI^:^'J7*X77^'— 

05*^e.§g67&^;^i:ct -^JC, Cbfal {pebp2aA. til-l) ^mm^iM-^-&rcmm 
(D7)lti'jy^xy7^-'iimiiit^>ha-ji.izitmvxWi<. 

3) il)Uz^^Am 

20 06j&^e.^e>*^>5:«t ^{C, Cbfal (pebp2aA. til-l)i§PJ3^|g|infla®^7&«m 
©I W ;P A CD ««7!>^*^ d i 7&«{Si& ^ nfe . 

4) cbfaiiia^wiTgm 

07;?&^^ige.*^?'<}:ct-5{w. Cbfal (pebp2oA, ti 1-1) Jjatft^^Tx/ ^ 
^SfeSflfla-e«. ^SS^3B S(DiM)iaT#Sfc:i©ViCbfaliSe^!F6Jg*i^«6 6> 

25 tifzo ^rct\\-i\zmvxiM^fk(DCbia\m&f-<Df^mhmm-r^:itf)^ 
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5) mm<Dmm 

6) ^mt 

von kossaS5fe(09) ^y^)^fV>Uy ]^m^miO) (Df^^ib^i^m^bib^tJ: 
ctatc, Cbfal (pebp2aA. til-1) mmmmmm(D:^^^15Uliti)mAjT'l^ 

10 

3 . ^Inl 

U±<Df^3k^ 0 XhfaKDcMMty ^ JUX^^ ^ — iZ ^ 0 ^ibT%i} 

<D^it^mmizi&'r:iiit)mm^nrzo ^tz. :i(Dmmmit^jLi^-iL^ 2. 
^m^mmLo^zLAi^^tifz, 

1. m&i:^m 
20 1) hn±Bc.Bir^m 

r|5|ScD/3-TCP ( 'J >^H;^>;i^-> A) ^'^f^zf a y ^ {Olympus^m. ¥ 
J}^ 7 It-i: X = ia.g200 M.ID. 5inmx5mmx5miB) L T » £AT CQ^r^T'. 

-r/j:t)Sv zi>yj\,m>hizri:-orzyy h^^mm^ h 'J y'>>MEOLT 

25 mfj^Ltzm. B-K?y'ay'y{zmmmmm7jm/mix'mj£T(mmws)T^m 
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2) mi^mt^mm h^vu >/'x;j-e;>s^fe) 

Tv-f iJ' D-^zc-^^g^Lfct^^ §£B lOXEDTA. lOOmMTris (pH7. 4) ^X^f} 1 

>T^feLfc (011. 12) . 

3) 7 }Vti ^) y ^ 7.y r ^ —\f.f^\^(Dm\^ 

-tff£i'iSrS«?£bfc (013) . 
15 4) :t7.y^-^iJJV->>m.<Dm\tE: 
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«i^<gyD'y^57 7&«^fc*^oTlife (EI15B) » 
Cbfal (til-1) ^mm^^^'^lt.mUo^T )\/ti y ^ XZf T ^-iiiSmt. 

16) . ^fcy Cbfal (iii-1) ^Mmmm^itrzmm<D:txy^^:^j\^i^>mit. 

20 17) . 

tLx^mmm^iztoxn^'hoii-r^o 

25 ^^±(DfiJffl<DpTfiSi^ 
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<210> 1 
<211> 1557 
<212> DNA 

<213> Mus nusculus 



<220> 
<221> CDS 
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<400> 1 

ggatccacca tgcgtattcc tgtagatccg 
agcagcctgc agcccggcaa gatgagcgac 
caacagcagc agcagcaaca gcagcagcaa 
cagcagcagc agcaggaggc ggccgcagca 
gcggcggccg cagtgccccg attgaggccg 
atcgcggacc acccggccga actggtccgc 
ctgccctcgc actggcggtg caacaagacc 
ggagaggtac cagatgggac tgtggttacc 
gccgagctcc gaaatgcctc cgctgtlatg 
agatttgtgg gccggagcgg acgaggcaag 
aatcctcccc aagtggccac ttaccacaga 
gaaccaagaa ggcacagaca gaagcttgat 
ctcagtgatt tagggcgcat tcctcatccc 
ccacggccct ccctgaactc tgcaccaagt 
acagatccca ggcaggcaca gtcttcccca 
tatctgagcc agatgacatc cccatccatc 
ggcaccgggc tacctgccat caclgacgtg 
acctclgact tctgcctclg gccltcctct 
gaac tgggcc c 1 1 1 1 tcaga ccccaggcag 
cgcttctcca acccacgaat gcactaccca 
tcaggcatgt ccctcggcat gtccgccacc 
taccccggct cttcccaaag ccagagtgga 



agcaccagcc ggcgctlcag ccccccctcc 60 
gtgagcccgg tggtggctgc gcagcagcag 120 
caacagcaac agcaacaaca gcagcagcag 180 
gcagcggcgg cagcggcggc ggcagcagcg 240 
ccgcacgaca accgcaccal ggtggagatc 300 
accgacagtc ccaacttcct gtgctccgtg 360 
ctgcccglgg ccttcaaggt tgtagccctc 420 
gtcatggccg ggaatgatga gaactactcc 480 
aaaaaccaag tagccaggtl caacgatctg 540 
agtttcacct tgaccataac agtcttcaca 600 
gctattaaag tgacagtgga cggtccccgg 660 
gactctaaac ctagtttgtt ctctgatcgc 720 
agtatgagag taggtgtccc gcctcagaac 780 
ccttttaatc cacaaggaca gagtcagatt 840 
ccgtggtcct atgaccagtc ttacccctcc 900 
cactccacca cgccgctgtc ttccacacgg 960 
cccaggcgta tttcagatga tgacactgcc 1020 
ctcaglaaga agagccaggc aggtgcttca 1080 
ttcccaagca tttcatccct cactgagagc 1140 
gccaccttta cctacacccc gccagtcacg 1200 
actcactacc acacgtacct gccaccaccc 1260 
cccttccaga ccagcagcac tccatatctc 1320 
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tactatggta cttcgtcagc atcctatcag 
ccttccagga tggtcccacc atgcaccacc 
aatttgccta accagaatga tggtgttgac 
gttttgaatt ctagcggcag aatggatgag 
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ttcccaatgg tacccggggg agaccggtct 1380 
acctcgaatg gcagcacgct attaaatcca 1440 
gctgacggaa gccacagcag ttccccaact 1500 
tctgtttggc ggccatattg aggatcc 1557 



<210> 2 
<211> 1804 
<212> DNA 

<2]3> Mus musculus 

<220> 
<221> CDS 

<400> 2 

agatctccat gcttcattcg cctcacaaac aaccacagaa ccacaagtgc ggtgcaaact 60 
ttctccagga agactgcaag aaggctctgg cgtttaaatg gttaatctct gcaggtcact 120 
accagccacc gagaccaacc gagtcattta aggctgcaag cagtatttac aacagagggc 180 
acaagttcla tctggaaaaa aaaggaggga ctatggcgtc aaacagcctc ttcagcgcag 240 
tgacaccgtg tcagcaaagc ttcttttggg atccgagcac cagccggcgc ttcagccccc 300 
- cctccagcag- cctgcagccc ggcaagatga gcgacgtgag cccggtggtg-gctgGgGagG 360 
agcagcaaca gcagcagcag cagcagcaac agcagcagca acaacagcaa cagcaacaac 420 
agcagcagca gcagcagcag caggaggcgg ccgcagcagc agcggcggca gcggcggcgg 480 
cagcagcggc ggcggccgca gtgccccgat tgaggccgcc gcacgacaac cgcaccatgg 540 
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tggagatcat cgcggaccac ccggccgaac tggtccgcac cgacagtccc aacttcctgt 600 
gclccgtgct gccctcgcac tggcggtgca acaagaccct gcccgtggcc ttcaaggttg 660 
tagccctcgg agaggtacca gatgggactg tggttaccgt catggccggg aatgatgaga 720 
actactccgc cgagctccga aatgcctccg ctgttatgaa aaaccaagta gccaggttca 780 
acgatctgag atttgtgggc cggagcggac gaggcaagag Ittcaccttg accataacag 840 
tcttcacaaa tcctccccaa gtggccactt accacagagc tattaaagtg acagtggacg 900 
gtccccggga accaagaagg cacagacaga agcttgatga ctctaaacct agttlgttct 960 
ctgatcgcct cagtgattta gggcgcattc ctcatcccag latgagagta ggtgtcccgc 1020 
ctcagaaccc acggccctcc ctgaactctg caccaagtcc ttttaatcca caaggacaga 1080 
gtcagattac agatcccagg caggcacagt cttccccacc gtggtcctat gaccagtctt 1140 
acccctccta tctgagccag atgacalccc catccatcca ctccaccacg ccgctgtctt 1200 
ccacacgggg caccgggcta cctgccatca ctgacgtgcc caggcgtalt tcagatgatg 1260 
acactgccac ctctgacttc tgcctctggc cttcctctct cagtaagaag agccaggcag 1320 
gtgcttcaga actgggccct ttttcagacc ccaggcagtt cccaagcatt tcatccclca 1380 
ctgagagccg cttctccaac ccacgaatgc actacccagc cacctttacc tacaccccgc 1440 
cagtcacgtc aggcatgtcc ctcggcatgt ccgccaccac tcactaccac acgtacctgc 1500 
caccacccta ccccggctct tcccaaagcc agagtggacc cttccagacc agcagcactc 1560 
catatctcta ctatggtact tcgtcagcat cctatcagtt cccaatggta cccgggggag 1620 
accggtctcc ttccaggatg gtcccaccat gcaccaccac ctcgaatggc agcacgctat 1680 
taaatccaaa tttgcctaac cagaatgatg glgttgacgc tgacggaagc cacagcagtt 1740 

ccccaaclgt tt tgaat tct agcggcagaa -tggatgagtc tgttiggcgg ccatat-tgag 1800 

atct 1804 
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